Drum For Wrapping A Cord 



BACKGROUND OF THE INVENTION 

5 This is a continuation-in-part of U. S. Application S.N. 09/907,429, filed July 17, 

2001, which claims priority from provisional application S.N. 60/219,926, filed July 21, 
2000, both of which are hereby incorporated herein by reference. 

The present invention relates to a drum for wrapping a cord. The cord may be a 
lift cord, used for raising and lowering a window blind or other window covering, it may 

10 be a drive cord for driving a mechanism within a window covering, it may be a tilt cord, 
which tilts the slats open and closed, or it may be used for other purposes, including 
purposes unrelated to window blinds or shades. 

Typically, a blind transport system will have a top head rail which both supports 
the blind and hides the mechanisms used to raise and lower or open and close the 

15 blind. Such a blind system is described in US Patent No. 6,536,503, which is hereby 
incorporated herein by reference. The raising and lowering usually is done by a lift cord 
attached to the bottom rail (or bottom slat). The tilting of the slats in the blind is typically 
accomplished with ladder tapes (and/or tilt cables) which run along the front and back 
of the stack of slats. The lift cords (in contrast to the tilt cables) may either run along 

20 the front and back of the stack of slats or they may run through slits in the middle of the 
slats, and they are connected to the bottom rail. 

Many different drive mechanisms are known for raising and lowering blinds and 
for tilting the slats. A cord drive to raise or lower the blind is very handy. It does not 



require a source of electrical power, and the cord may be placed where it is readily 
accessible, avoiding any obstacles. 

In prior art cord drives used for blinds, it is typical for the same cord to be used to 
drive the lift action and to extend through the slats and fasten to the bottom slat (or 

5 bottom rail) to lift the blind. However, it is also known to use one cord to drive the lift 
action (a drive cord) and another cord to lift the blind (a lift cord). Various types of 
drums are used for driving the lift, driving the tilt, and wrapping up the lift cords as the 
blind is raised and lowered. Some drums shift longitudinally as they wrap up the cord, 
in order to keep the cord from overwrapping onto itself, and others use other 

10 mechanisms, such as kickers, to guide the cord onto the drum while preventing 

overwrapping. The mechanisms that shift longitudinally are fairly complex, requiring 
many moving parts. The mechanisms that rely on kickers work well, but they create 
large thrust forces and therefore large frictional forces as the kicker pushes the cord 
along the drum. 
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SUMMARY OF THE INVENTION 

The present invention provides a cord winding mechanism which eliminates 
many of the problems of prior art cord drums. 

An objective of the present invention is to have a simple winding system with a 
5 minimum of moving parts, which will consistently and reliably wind and unwind the cord 
without jamming or over-wrapping, and without requiring the drum to shift longitudinally 
as it rotates. 

A preferred embodiment of the invention disclosed herein depicts a mechanism 
to ensure the orderly wrapping of the cord onto the drum without requiring a shoulder or 

10 a "kicker" to push the cord along the drum in order to make room for new wraps of the 
cord. This mechanism may be used on a drum used for lift cords, on a tilt drum, on a 
drive drum, or on other types of drums, including on a pair of drums used for a 
counterwrap cord drive arrangement, as disclosed in U.S. application S.N. 09/907,429. 
The drum of the present invention may be used wherever there is a need to convert a 

15 linear motion (of the cord) into a rotary motion or vice versa. 
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BRIEF DESCRIPTION OF THE DRAWINGS: 

Figure 1 is a perspective view of a prior art cord drum used as a lift station for 
winding up the lift cord of a window blind; 

Figure 2 is a sectional view along line 2-2 of Figure 1 ; 
5 Figure 3 is a sectional view along line 3-3 of Figure 1 ; 

Figure 4 is a schematic sectional view of another prior art cord drum; 

Figure 5 is a schematic sectional view of still another prior art cord drum; 

Figure 6 is a sectional view, similar to that of Figure 2, but for another prior art 
cord drum; 

10 Figure 7 is a broken away, bottom view, similar to that of Figure 3, but for the 

prior art cord drum shown in Figure 6; 

Figure 8 is a sectional view, similar to that of Figure 2, but showing an 
embodiment of a cord drum made in accordance with the present invention; 

Figure 9 is a sectional view, similar to that of Figure 3, but for the cord drum 
15 shown in Figure 8; 

Figure 10 is a broken away, enlarged, sectional view of the prior art cord drum of 
Figure 5; 

Figure 11 is an enlarged, schematic, rear sectional view of a prior art cord drum 
similar to the drum of Figure 2; 
20 Figure 12 is an enlarged, sectional view of the cord drum of Figure 8; 

Figure 13 is a front view of a counter wrapped cord drive made in accordance 
with the present invention; 

Figure 14 is a sectional view along line 14 - 14 of Figure 13; 
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Figure 15 is an enlarged, broken-away view of the central portion of Figure 14; 
Figure 16 is a front view of the drum on the right side of Figures 13 and 14; 
Figure 17 is a bottom view of a housing for a counter wrapped cord drive as 
taught in the parent of this application; and 
5 Figure 18 is a view taken along the line 18-18 of Figure 13. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS: 

Figures 1-3 and 1 1 show a lift cord station 200, which is disclosed and described 
in detail in U.S. Patent No. 6,536,503, which is hereby incorporated herein by 
reference. The main components of this lift station 200 include a cradle 202, a wind-up 

5 spool or drum 204, a securing clip 206, and a lift cord 207. The cradle 202 is fixed, and 
the drum 204 is mounted on the cradle 202 for rotation about an axis 216 relative to the 
cradle 202. As the drum 204 rotates in one direction (clockwise when viewed from the 
left of Figure 2), it winds up the cord 207, raising the window covering, and, as it rotates 
in the opposite direction, it lowers the window covering. The cradle 202 includes a 

10 finger or "kicker" 208, shown in Figure 3, which pushes the cord along the drum to 
make room for the incoming wrap of cord. 

Referring to Figure 2, the cradle 202 includes a cord guide 210, which positions 
the cord feed onto the drum 204. The width of the cord guide 21 0 is only slightly 
greater than the diameter of the cord in order to ensure that the cord is positioned 

15 precisely onto the drum. The drum 204 is a substantially cylindrical element defining 
upstream and downstream ends 212, 214, respectively, and an axis of rotation 216. 
The drum 204 includes a shoulder 218 proximate the upstream end 212, a first slightly- 
tapered drum surface portion 220, and a second substantially cylindrical drum surface 
portion 222. This second drum surface portion 222 may have a very slight taper to 

20 assist in mold release in the manufacturing process, and this very slight taper may also 
assist in minimizing the drag of pushing wraps of the cord 207 across the drum surface, 
but the taper of this second portion 222, if any, is less than the taper of the first, slightly 
tapered portion 220. 



The shoulder 218 is used to accurately position the drum 204 on the cradle 202, 
best illustrated schematically in Figure 11, wherein the shoulder 218 contacts the lip 
224 on the cradle 202. The lip 224 acts as a thrust bearing surface to counter the 
thrust load, which acts in the direction of the arrow 226. The kicker 208 and lip 224 

5 form a continuous arc in this design, with the kicker 208 extending over approximately 
180°. The thrust load is caused by the kicker 208 pushing the consecutive wraps of the 
cord 207 from their initial wrap point at the feed guide 210, adjacent the shoulder 218, 
toward the second end 214 of the drum 204 as the cord 207 winds up on the drum 204. 
This shifts the drum 204 to the right until the flange 218 comes into contact with the left 

10 side of the kicker 208, generating thrust resistance. 

Referring to Figures 3 and 1 1 , the taper on the first drum surface portion 220 is 
so slight that the wraps of cord 207 initially formed on this first portion 220 do not 
automatically slide down along the taper, pushing all previous wraps of cord 207 along 
with them. To ensure that the latest wrap of cord 207 that is formed does in fact move 

15 down the taper to create room for new wraps to form without causing an over-wrap 
condition, the kicker 208 is placed adjacent the shoulder 218. As the cord 207 winds 
up onto the drum 204, the kicker 208 displaces the cord 207 down along the first 
tapered portion 220, away from its initial position, so as to create a space 228 (See 
Figure 3) where the incoming cord 207 can be laid down without overwrapping onto the 

20 cord that is already on the drum 204. 

In this prior art embodiment of a cord drum, the shoulder 218 is not in contact 
with the cord 207. The shoulder 218 accurately positions the drum 204 on the cradle 
202 and acts as a thrust bearing surface to take up the heavy thrust load created by the 



kicker 208 pushing the cord 207 away from the inlet end 21 2 of the drum 204 in the 
direction of the arrow 226. The kicker 208 serves to push the cord 207 along the 
slightly tapered portion 220 to make a space 228 for the next wrap to form on the drum 
204. The taper of the drum 204 then makes it easy for previously formed wraps to be 

5 pushed along as well. Finally, the feed guide 210 ensures that the new wrap 228 of the 
cord 207 is accurately placed at the space 228 on the drum surface, between the 
shoulder 218 and the previous wrap of the cord, which has been laterally displaced by 
the kicker 208 so that no over-wrap condition occurs. 

Another prior art cord drum 300 is shown in Figure 4. Figure 4 schematically 

10 depicts the drum disclosed in U.S. Patent No. 5,328,1 13, de Chevron Villette et al., 

which is hereby incorporated herein by reference. This patent is assigned to Somfy and 
is hereinafter referred to as the Somfy patent. This cord drum 300 includes a shoulder 
318, a first cylindrical drum surface portion 320, a second cylindrical surface drum 
portion 322 of slightly smaller diameter than the first cylindrical drum portion 320, and a 

15 cord 307. A feed guide 310 is used to precisely place the cord 307 onto the first drum 
portion 320, directly adjacent the shoulder 318. The cord 307 is attached to the second 
drum portion 322 at a position 323 that is distant from the inlet position. 

The theory behind the Somfy design is that the first cylindrical drum portion 320 
is long enough to have sufficient wraps of the cord 307 to handle the load pulling down 

20 on the cord 307. Any ensuing wraps of the cord 307 beyond this first drum portion 320 
will thus have zero tension and will slide readily along the length of the second drum 
portion 322 (See Somfy patent Column 3, lines 15-20 and Column 3, lines 28 - 30). 
Furthermore, the wraps formed on the first drum portion 320 are pushed back (they do 
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not automatically slide back since the first drum portion is not sloped) by the latest wrap 
being formed under the effect of the load and the reaction of the shoulder 318 on the 
cord 307. 

Figure 5 shows a second embodiment 300' that is also taught in the 

5 aforementioned Somfy patent. The main differences between the first embodiment 300 
and this second embodiment 300' are that a tapered drum portion 323' has been added 
at the beginning of the second drum portion 322', and the shoulder 318' has a steeply 
tapered surface 31 9' as opposed to the vertical surface of the first shoulder 318. As 
stated in the Somfy patent (See Column 3, lines 51- 53), the purpose of the steeply 

10 tapered shoulder 318' is to make it possible to more accurately direct the cord 307 as it 
wraps onto the first drum portion 320\ This is depicted schematically in Figure 10. 

In both of the above referenced embodiments 300, 300', it is clear that the 
incoming cord 307, 307' is accurately placed directly on the surface of the first 
cylindrical drum portion 320, 320' by the feed guide 310, 31 0\ The guide 310' does not 

15 place the cord onto the steeply tapered surface 31 9\ It is the reaction of the weight of 
the load pulling down on the cord 307, 307' against the shoulder 318, 318' which is 
supposed to push the existing wraps on the first drum portion 320, 320' to make room 
for the incoming cord 307, 307' that is being guided onto the first drum portion 320, 320' 
by the feed guide 310, 310'. 

20 In fact, the aforementioned embodiments 300, 300' do not work as described, 

and the cord tends to overwrap. Due to the problems with the cord overwrapping, the 
drums that are currently made by Somfy differ from what is taught in the Somfy patent. 
The current drum 400 actually used by Somfy is shown in Figures 6 and 7. This drum 



400 is similar to the drum 200 of Figures 1-3, and includes a cradle 402, a drum 404 
mounted for rotation on the cradle 402 about the axis 416, and a securing cap 406. 
The drum 404 includes a first slightly tapered surface portion 420 (having a taper of 
about 4.5 degrees from the axis of rotation 416), a second slightly tapered surface 

5 portion 422 having less taper than the first drum portion 420, and a cord 407. 

A shoulder 418 and a feed guide 410, are part of the cradle 402. The feed guide 
410 has a diameter that is just slightly larger than the diameter of the cord 407, so it 
precisely feeds the cord 407 onto the surface 420 at the point 419 upstream of the 
shoulder 418, so, as the drum 404 rotates, the cord 407 contacts the shoulder 418. 

10 The shoulder 41 8 pushes against every new wrap of cord 407 which is laid on the first 
drum portion 420 and pushes it more than one cord diameter down the drum 404, 
displacing the previous wrap of cord 407, and pushing it down the tapered first drum 
portion 420 toward the second drum portion 422 in the direction of the arrow 427. This 
creates a large thrust load as in the embodiment of Figures 1-3, with the shoulder 418 

15 functioning as a kicker, pushing the latest wrap of cord 407 and all the previous wraps 
of cord in the direction of the arrow 427, in order to clear an area for the next wrap of 
cord to be laid down. The force of the cord 407 against the shoulder 418 is shown by 
the arrow 426 in Figure 6. 

In this prior art cord drum 400, the shoulder 418 is in contact with the cord 407, 

20 and, with the aid of the feed guide 410, this shoulder 418 accurately positions the cord 
407 onto the first drum portion 420. The shoulder 418 also acts as a thrust bearing 
surface to push or displace the existing wraps of cord 407 down the tapered surface of 
the first drum portion 420 to make available a clear area for the next wrap to form 



without overwrapping. 

Figures 8, 9, and 12 depict a cord drum 500 made in accordance with the 
present invention. This cord drum 500 includes a cradle 502, a drum 504 mounted for 
rotation on the cradle 502 about the axis 516, and a securing cap 506. The drum 504 

5 has a first or upstream end 512 and a second or downstream end 514. The drum 504 
includes a steeply inclined drum portion 519, a first slightly inclined drum surface 
portion 520, a second slightly inclined surface drum portion 522 of slightly less incline 
than the first drum portion 520, and a cord 507. A weight 540 at the end of the cord 
507 schematically represents a load pulling on the cord. The load may be the slats of a 

10 window blind, or the hand of a person pulling on the cord, or anything else that keeps 
the cord taut as it is winding onto the drum 504 and unwinding from the drum 504. 

As shown in Figure 8, a feed guide 510, which is part of the cradle 502, has its 
right (downstream) side precisely located in order to feed the cord 507 onto the steeply 
inclined portion 51 9 an axial distance that is preferably at least % of the diameter of the 

15 cord 507 up the steeply inclined portion 519, meaning that it positions the incoming 
cord 507 onto the steeply inclined portion 519, above the existing wrap, which has 
already moved onto the first tapered surface portion 520, thereby preventing 
overwrapping. Every new wrap of the cord 507 is laid down on the steeply inclined 
portion 519. The steeply inclined portion 519 is sufficiently steep so that, as the drum 

20 rotates, a load 540 that is sufficient to keep the cord taut is also sufficient to cause each 
newly-laid wrap to slide downstream toward the first slightly inclined surface portion 
520, pushing the preceding wraps of cord down the first slightly inclined drum portion 
520, creating a free space on the steeply tapered surface 519 for the next incoming 



wrap of the cord 507, without the need for any external pushing force. 

Unlike the feed guide 210 of Figure 2, the feed guide 510 of Figure 8 has a large 
radius 530 on its downstream side, which comes into play when the cord 507 is 
unwinding from the drum 504. Preferably, the feed guide 510 has a radius of at least 

5 two and more preferably three cord diameters in order to reduce the friction as the cord 
is being unwound from the drum 504. While the cord 507 always wraps onto the drum 
504 at the steeply inclined portion 519, it does not unwrap from that portion. Instead, it 
unwraps from wherever it ended up on the drum 504 when it was wound up onto the 
drum. As a result, there can be a substantial angle between the cord 507 and the feed 

10 guide 210 as the cord 507 is unwinding from positions approaching the downstream 
end 514 of the drum 504. The large radius 530 helps eliminate sharp bends which 
otherwise would tend to cause the cord 507 to fray and would tend to cause large 
frictional forces. 

While the downstream side of the feed guide 510 is precisely located to ensure 
15 that each new wrap of cord goes onto the sharply inclined surface 519, the upstream 
side of the feed guide 510 in this embodiment is spaced a large distance (several cord 
diameters) away from the downstream side. This differs substantially from the prior art, 
such as the cord guide 210 of Figure 2, where the upstream side of the cord guide 210 
is just slightly greater than one cord diameter from the downstream side, leaving just 
20 enough room for the cord to slide through the cord guide 210. 

The upstream side of the feed guide 510 does not have to be as close to the 
downstream side as was required in the prior art, because precise placement of the 
cord 507 on the steeply inclined portion 519 is not critical as long as it is laid at least 3 A 



of a cord diameter up slope from the last wrap to ensure that no over wrap condition 
occurs. Also, as shown in phantom in Figures 8 and 12, the direction of feed of the 
cord 507 as it contacts the drum 504 need not be perpendicular to the axis of rotation 
516 of the drum 504. The upstream angle a between the entering cord and the axis of 

5 rotation 51 6 may be an acute angle as well as a right angle. The fact that the left side 
of the cord guide 510 is spaced a large distance away from the right side permits this 
great leeway in the direction of feed. The axial length of the steep incline portion 519 is 
preferably at least VA cord diameters. The steeply inclined surface 519 lies at an 
upstream angle (3 from the axis of rotation 516, which preferably is between 10 degrees 

10 and 45 degrees. 

In this embodiment, there is not a substantial thrust load external to the drum 
504 as the cord 507 winds up onto the drum 504, because there is no kicker or pusher 
external to the drum 504 pushing the cord 507 downstream. The force needed to move 
the cord 507 axially is applied by the drum 504 itself (at the steep incline portion 519). 

15 The cord 507 itself pushes on the drum 504 creating a very small thrust load, with the 
shoulder 51 1 of the drum 504 pushing to the left against the housing to counter this 
small thrust load. Furthermore, the coefficient of friction between the spool 504 and the 
lift rod, which provides the bearing surface for rotation of the spool 504 along the axis of 
rotation 516, multiplied by the perpendicular force applied on the spool 504 by the 

20 weight 540 on the cord 507 results in a resistance to axial movement, further reducing 
the resultant thrust load on the shoulder 51 1 . Since the load is very small and is 
applied at the small radius of the shoulder 51 1 , there is very little torque involved as 
compared with prior art designs. 



This cord drum 500 differs from the prior art drums in the following ways: 

1 . Each new wrap is laid down on a steeply inclined portion of the drum (not 
on a cylindrical or slightly inclined tapered portion of the drum), which is sufficiently 
steep that the cord 507 slides downstream without any outside pushing required. This 

5 new wrap then slides down the steep slope to push previous wraps along a lesser 
taper. In the prior art, the new wrap was laid down on a slightly inclined portion of the 
drum, and overwrap occurred unless there was a kicker or pusher to push the cord 
downstream. 

2. There are no shoulders or kickers to force the displacement of the 
1 0 previous wrap of cord . 

3. The feed guide has a large radius on its downstream end, and the feed 
guide may have a diameter substantially greater than the diameter of the cord. The 
feed guide does not need to accurately position the cord onto the drum, as long as it 
positions the cord somewhere along the steeply inclined portion, nor does the feed 

15 guide need to feed the cord substantially perpendicularly to the axis of rotation of the 
drum. In the prior art, the feed guide has a diameter just slightly larger than the cord 
diameter, and it must feed the cord onto the drum substantially perpendicularly to the 
axis of rotation of the drum. 

4. There are no substantial external thrust loads as the cord winds up onto 
20 the drum, since the thrust load is strictly between the drum and the cord, not against 

outside shoulders or kickers. 
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ALTERNATE EMBODIMENT FOR A COUNTER-WRAPPED CORD DRIVE 



Figures 13-16 and 18 show a counter wrapped cord drive 600 made in 
accordance with the present invention. This drive 600 is very similar to the counter 

5 wrapped cord drive 54 disclosed in Figures 8 - 14 of the parent application to this CIP, 
U. S. Application S.N. 09/907,429. Figure 1 7 is a bottom view of the housing 608' of a 
counter wrapped cord drive of the parent application, showing the "kickers" 604\ which 
displace the latest wrap of the drive cord along the slightly tapered portion of the drum. 
The embodiment of Figures 13-16 and 18 has the same bottom view except it does not 

10 use these "kickers" 604'. 

The counter wrapped cord drive 600 includes left and right drums or spools 602, 
left and right drive cords 606 (See Figures 14 and 15), a lift rod 20, and a cover 608. 
The two spools 602 are identical but are arranged in mirror image positions relative to 
each other, and, as may be seen in other embodiments described in the parent 

15 application, they may be made as a single piece or may have different configurations 
than that depicted in Figures 13 and 14. The spools 602 are hollow cylinders with an 
inside surface 610 which has a non-circular profile that closely matches the external 
profile of the lift rod 20, and they have an axis of rotation 61 7. 

Referring to Figure 16, the spools 602 have an outside surface 612, which varies 

20 from its maximum diameter at the upstream end of the spool to its minimum diameter at 
the downstream end of the spool. The upstream end terminates in a flange 614, and 
the downstream end has a short slit 615, which is used to secure one end of the 
respective drive cord 606 to its respective spool 602. In order to fasten the drive cord 



606 to the spool 602, an enlargement, such as a knot (not shown), is tied to an end of 
the drive cord 606. This knot is slid behind the slit 615 at the end of the spool 602, and 
thus the drive cord 606 is quickly and easily secured to the end of the spool 602. 
Beyond the flange 614 of the spool 602 is a short stub shaft 616, having a smaller 
5 outside diameter than the flange 614. 

Looking more closely at the surface 612 of the spool 602 (See Figure 16), this 
surface 612 has five distinct segments 61 2A, 61 2B, 61 2C, 61 2D and 61 2E. Segment 
61 2A is closest to the flange 614. It is a short segment and may be either cylindrical or 
it may have just enough taper as is required for mold release in the fabrication process. 

10 The second segment 61 2B is also short and has the steepest taper of the five 

segments. The taper on this segment 61 2B must neither be too steep nor too shallow. 
If the taper is too steep, the cord 606 may tend to wrap onto itself, causing an 
undesirable over wrap condition. If the taper is too shallow, the latest wrap of cord 606 
will not be displaced down the slope, also causing an overwrap condition. As 

15 described with respect to the cord drive 500 (See Figure 8), the steeply tapered surface 
61 2B lies at an upstream angle (3 from the axis of rotation, and this upstream angle (3 
preferably is between 10 degrees and 45 degrees. The actual angle depends upon the 
materials used, their coefficients of friction, and so forth. 

As shown in Figure 15, a feed guide 610, which is part of the cradle 608, is 

20 precisely located in order to feed the cord 606 onto the steeply inclined portion 61 2B an 
axial distance that is preferably at least % of the diameter of the cord 606 up the steeply 
inclined portion 61 2B, meaning that it positions the incoming cord 606 onto the steeply 
inclined portion 61 2B, above the existing wrap, which has already moved onto the next 



slightly tapered surface portion 61 2C, thereby preventing overwrapping. Every new 
wrap of the cord 606 is laid down on the steeply inclined portion 61 2B. The steeply 
inclined portion 61 2B is sufficiently steep so that, as the drum rotates, a load 540 (See 
Figure 8) that is sufficient to keep the cord taut is also sufficient to cause each newly- 

5 laid wrap to slide downstream toward the next slightly tapered surface portion 61 2C, 
pushing the preceding wraps of cord down this next slightly tapered surface 61 2C, 
creating a free space on the steeply tapered surface 61 2B for the next incoming wrap of 
the cord 606, without the need for any external pushing force. 

The fourth segment 61 2D is the longest segment and is used primarily for 

10 storage of the cord 606. The amount of taper present in this segment is only that 

required for easy molding of the component, and this segment could be cylindrical (no 
taper at all) because, at this point, there is virtually no compression between the cord 
wraps and the cylinder surface, which allows the cord draft to be easily displaced 
toward the downstream end. The final segment 61 2E begins with the base of the slot 

15 615, and the amount of taper present in this segment 61 2E is unimportant, because it is 
downstream from the cord wrapping surface. 

The cover or cradle 608 serves several functions. First, it serves as a support for 
the spools 602 (together with the lift rod 20). It also serves as a mounting mechanism 
to mount the cord drive 600 onto the head rail (not shown). It also serves as a 

20 mechanism to guide the drive cords 606 onto the spools 602, as well as off the spools 
602 and through the head rail. 

Referring to Figure 15, the cover 608 includes two portions, which are mirror 
images of each other. Each portion of the cover 608 is designed to fit over the 



respective flange 614 of one of the spools 602 in such a manner so as to lock the 
flange 614 in position against axial displacement while allowing free rotation of the 
spool 602. A projecting surface 618 on the cover 608 provides an axial stop acting 
against the flange 614 in one direction, while, at the same time, a semi-circular profile 

5 on this projecting surface 618 provides a bearing surface to support the stub shaft 616 
on the spool 602. A shoulder 622 on the inside surface of the cover 608 acts as a 
second axial stop on the other side of the flange 614, effectively trapping the flange 614 
between this shoulder 622 and the projecting surface 618 of the cover 608, thus fixing 
the axial location of the spool 602 relative to the cover 608. The cover 608 also has a 

10 short hood 624. 

The cover 608 also has two additional holes 632, 634 (See Figure 15). One hole 
632 is at a height which is above the axial centerline of the cord drive 600 and is used 
to guide one drive cord 606 as it comes into the cord drive 600, to place the drive cord 
606 on the steeply tapered surface 61 2B of the spool 602 such that, when the spool 

15 602 is turned counterclockwise (as seen from the vantage point of the right side of 
Figures 13 through 15), the drive cord 606 winds onto its respective spool 602. The 
second hole 634 is at a height which is below the axial centerline of the cord drive 600 
and is used to guide the other drive cord 606 as it comes into the cord drive 600 to 
place it on the steeply tapered surface 612 of its respective spool 602 such that, when 

20 the spool 602 is turned counterclockwise (as seen from the vantage point of the right 
side of Figures 13 through 15), the second drive cord 606 unwinds from its spool 602. 
Thus the two drive cords 606 are counter-wrapped onto their respective spools 602, 
and since both spools 602 are connected by the lift rod 20 so as to rotate as a single 



unit, as the first drive cord 606 is pulled, it unwinds from its spool 602, while the second 
drive cord 606 winds onto the second spool 602. As each successive wrap of drive 
cord 606 wraps onto its respective spool 602, it displaces the previous wrap of drive 
cord, shoving it sideways, axially along the surface 612 of the spool 602. As can be 

5 seen in Figure 14, the cord 606 on the right spool 602 is unwrapping, as the cord 606 
on the left spool 602 is wrapping up onto its spool. 

To assemble the cord drive 600, an end of a drive cord 606 is secured to its 
respective spool, via a knot or other enlargement, which is slid behind the slit 61 5. The 
drive cord 606 is threaded through a hole 632 or 634 in its respective cover 608 (going 

10 from the inside of the cover 608 to the outside of the cover 608), and it is further 

threaded through a hole in the foot (not shown) of the cover 608. The spool 602 is then 
installed by pushing it up from under the cover 608 such that the stub shaft 616 pushes 
against the upwardly projecting surface 618, which has just enough flexibility in it to 
bend axially to allow the stub shaft 616 to slide past the surface 618, and thus allows 

15 the spool 602 to snap into place such that its flange 614 is trapped between the 

shoulder 622 and the projecting surface 618 of the cover 608, and the stub shaft 616 
on the spool 602 is supported by the semi-circular profile on the projecting surface 618. 
The spool 602 is then manually rotated in the appropriate direction until most of the 
drive cord 606 is wrapped onto its spool 602. This same procedure is followed for a 

20 second spool 602 and a second drive cord 606 except that, once the second spool 602 
is snapped into place, its corresponding drive cord 606 is not wrapped onto its 
respective spool 602. 

The assembled cord drive 600 is then mounted onto the head rail by inserting 

19 



the foot in an opening (not shown) in the head rail for that purpose. The cord drive 600 
is then pushed down until it snaps into the profile of the head rail. Finally, the lift rod 20 
is inserted through the hollow inside surface 610 of both spools 602, and is extended 
through to connect to a lift module which is already connected to the lift cords 
5 connected to the bottom rail of the stack of slats in a manner which is well known in the 
art. 

Now, as the end of the wrapped drive cord 606 is pulled, it unwraps from its 
spool 602, rotating the spool 602 as well as the lift rod 20. The second spool 602 also 
rotates with the lift rod 20, and in the same direction, wrapping the second drive cord 

10 606 onto the second spool 602 as the first drive cord 606 is unwrapping from the first 
spool 602. Since the lift rod 20 is also connected to the lift module, the lift module will 
also rotate and thus raise or lower the stack of slats. 

As the first drive cord 606 is pulled to unwrap from the first spool 602, the 
second drive cord 606 is wrapping onto the second spool 602. As this second drive 

15 cord 606 in turn is pulled to unwrap form the second spool 602, the first drive cord 606 
is wrapping onto the first spool 602. Thus, one drive cord 606 is always wrapping onto 
a spool 602 as the other drive cord 606 is being pulled and unwrapped. The cover 608 
places the cord 606 onto the steeply tapered surface 61 2B of the spool 602 where it is 
displaced down, axially along the taper as a successive wrap is laid onto the steeply 

20 tapered surface 61 2B of the spool 602. 

It will be obvious to those skilled in the art that modifications may be made to the 
embodiments described above without departing from the scope of the present 
invention. 



